Oxidative stress, antioxidants, and alcoholic liver fibrogenesis.
In the intragastric ethanol infusion model using a high fat diet (25% calories as corn oil) and adult Wistar rats, focal centrilobular liver necrosis is evident after five weeks of feeding, and liver fibrogenesis is induced between the 9th and 16th weeks. At the 16th week, fibroproliferative activation of Ito cells, a perisinusoidal cell type believed to be a key player in liver fibrogenesis, can be demonstrated by increased DNA synthesis, enhanced gene expression of collagen, and transforming growth factor-beta 1 (TGF beta 1) by these cells. This stage of alcoholic liver fibrogenesis, but not the earlier stage of liver necrosis, is closely associated with enhanced hepatic lipid peroxidation (LP) as demonstrated by significant correlation between the degree of liver fibrosis and hepatic levels of LP aldehydic products such as malondialdehyde (MDA) and 4-hydroxynonenal (4HNE). The direct role of these aldehydes in alcoholic liver fibrogenesis is supported by in vitro demonstration of stimulation of Ito cell collagen gene expression by MDA and 4HNE as well as in vivo confirmation of the importance of the aldehydes in iron-catalyzed potentiation of alcoholic liver fibrogenesis. Induced cytochrome P4502E1 is considered as a primary site of enhanced oxidative stress, and compromised glutathione homeostasis is suggested to underlie, in part, the net increase in hepatic LP. These findings are in support of our working hypothesis that enhanced LP is a critical pathogenetic event for alcoholic liver fibrogenesis.